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(57) ABSTRACT

Disclosed are a telescopic transmission cable device and a
mobile terminal. The device comprises: a cable body and a
rectification part, wherein the cable body comprises at least
two wires 1nsulated inform each other, one end of the cable
body 1s a built-in end while the other end 1s an external
connection end; when the cable body is coiled up 1nto a coil,
the external connection end and the built-in end are respec-
tively connected to two mput ends of the rectification part,
and the two output ends of the rectification part are respec-
tively connected to a positive and negative electrodes of a
power supply to be charged; and when the cable body i1s in
a linear shape, the external connection end 1s connected to
an external device, the two wires of the built-in end are
respectively connected to the positive and negative elec-
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trodes of the power supply to be charged, and the two output
ends of the rectification part are respectively disconnected to
the positive and negative electrodes of the power supply to
be charged. The telescopic transmission cable device 1s
applicable to a variety of mobile terminals.
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TELESCOPIC TRANSMISSION CABLE
DEVICE AND MOBILE TERMINAL

TECHNICAL FIELD

The present disclosure relates to electronic information

technologies and, in particular to, a telescopic transmission
cable device and a mobile terminal.

BACKGROUND

Mobile terminals such as a mobile phone and a tablet
computer can be carried by people to everywhere, and 1t 1s
greatly convenient for people’s life.

However, most of the mobile terminals have a relatively
short standby time; therefore, conveniently charging the
mobile terminal becomes particularly important. At present,
a charge method mainly includes wired charge and wireless
charge. The wired charge method needs a special cable and
a fixed power supply, which has more restrictions and poor
flexibility despite of high charge efliciency. The wireless
charge method needs to set a special receiving coil and a
circuit mside a mobile terminal and a user can charge the
mobile terminal without a special cable; however, the
receiving coil 1s disposed on a circuit board inside the

terminal and the coil design 1s limited by the size of the
mobile terminal.

SUMMARY

In view of the above, the present disclosure provides a
telescopic transmission cable device and a mobile terminal
to solve the above problems 1n the conventional technology.

To solve the above problems, according to an aspect, the
embodiments of the present disclosure provide a telescopic
transmission cable device, including: a cable body and a
rectification part, wherein the cable body includes at least
two wires insulated from each other, and one end of the
cable body 1s a built-in end while the other end 1s an external
connection end; when the cable body 1s coiled up 1nto a coil,
the external connection end and the built-in end are respec-
tively connected to two input ends of the rectification part,
and the two output ends of the rectification part are respec-
tively connected to a positive electrode and a negative
clectrode of a power supply to be charged; and when the
cable body 1s 1n a linear shape, the external connection end
1s connected to an external device, the two wires of the
built-in end are respectively connected to the positive elec-
trode and the negative electrode of the power supply to be
charged, and the two output ends of the rectification part are
respectively disconnected to the positive electrode and the
negative electrode of the power supply to be charged.

Preferably, the device may further include a gating device
and a controllable switch device; the gating device includes
a connection end and two optional ends, so that the connec-
tion end 1s connected to one of the two optional ends,
wherein the connection end 1s connected to the built-in end,
and the two optional ends are respectively connected to the
power supply to be charged and one of the two input ends
of the rectification part; and wherein the controllable switch
device 1s disposed between the rectification part and the
power supply to be charged.

Preferably, the gating device further includes a third
optional end, so that the connection end i1s connected to one
of the three optional ends; the third optional end 1s grounded
or suspended 1n midair.
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Specifically, the cable body 1s a Universal Serial Bus
(USB) without a shielding layer.

Preferably, the rectification part includes a full-bridge
rectifier circuit or a half-bridge rectifier circuait.

Preferably, the biggest diameter of the coil 1s between 4
cm and 8 cm.

Preferably, the device may further include a drive unit
connected to the cable body.

Preferably, the device may further include a locating unit
disposed 1n the coil formed by the cable body.

According to another aspect, the embodiments of the
present disclosure also provide a mobile terminal provided
with the telescopic transmission cable device according to
the embodiments of the present disclosure.

In the telescopic transmission cable device according to
the present disclosure, when the cable body extends out to
be connected to an external device in a wired manner, the
regular wired charge function can be implemented; when the
cable body 1s coiled up into a coil, the cable body 1is
connected to the rectification part and further connected to
the power supply to be charged through the rectification part,
and then the coil can receive wireless electrical energy and
charges the power supply to be charged through the recti-
fication part. In this way, both wired charge function and
wireless charge function can be eflectively realized by
properly changing the shape of the cable body and the circuit
connection state only, without an additional wireless receiv-
ing coil. The present disclosure makes full use of the limited
space of a mobile terminal and makes the charge of the
mobile terminal more flexible and convenient.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1s a structure diagram illustrating charging a
power supply to be charged in a wireless manner by a
telescopic transmission cable device according to an
embodiment of the present disclosure;

FIG. 1B 1s a structure diagram illustrating charging a
power supply to be charged 1n a wired manner by a tele-
scopic transmission cable device according to an embodi-
ment of the present disclosure;

FIG. 2A 1s another structure diagram 1llustrating charging
a power supply to be charged in a wireless manner by a
telescopic transmission cable device according to an
embodiment of the present disclosure; and

FIG. 2B is another structure diagram 1llustrating charging
a power supply to be charged in a wired manner by a
telescopic transmission cable device according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION

The present disclosure 1s described below 1n further detail
in conjunction with the accompanying drawings. It should
be noted that specific embodiments described below are only
used to explain the present disclosure but to limit the present
disclosure.

FIG. 1A and FIG. 1B show the structure of the telescopic
transmission cable device according to an embodiment of
the present disclosure and a circuit connection diagram. In
FIG. 1A, the device charges a power supply to be charged
in a wireless manner. In FIG. 1B, the device charges a power
supply to be charged 1n a wired manner.

As shown 1n FIG. 1A and FIG. 1B, the embodiment of the
present disclosure provides a telescopic transmission cable
device 1, including a cable body 2 and a rectification part 3,
wherein at least two wires (not shown) are contained 1n the



US 9,543,771 B2

3

cable body 2, one end of the cable body 2 1s a built-in end
21 while the other end 1s an external connection end 22.

As shown 1n FIG. 1A, when the cable body 2 1s coiled up
into a coil 23, the external connection end 22 and the built-in
end 21 are respectively connected to two input ends 31, 32
of the rectification part 3, and two output ends 33, 34 of the
rectification part 3 are respectively connected to a positive
clectrode and a negative electrode of a power supply to be
charged 5. Referring to FI1G. 1B, the cable body 2 can extend
out to be linear by an external force. At this time, the external
connection end 22 and the built-in end 21 are respectively
disconnected to the two mput ends 31, 32 of the rectification
part 3, and then the external connection 21 1s connected to
an external device 6. The two wires (not shown) of the cable
body 2 at the built-in end 21 are respectively connected to
the positive electrode and negative electrode of the power
supply to be charged 5, and the two output ends 33, 34 of the
rectification part 3 are respectively disconnected to the
positive electrode and negative electrode of the power
supply to be charged 5.

In the telescopic transmission cable device 1 according to
the embodiment of the present disclosure, when the cable
body 2 extends to be connected 1n a wired manner with the
external device 6, the regular wired charge function can be
completed. When the cable body 2 1s coiled up 1nto a coil 23,
the cable body 2 1s connected to the rectification part 3 and
1s further connected to the power supply to be charged 5
through the rectification part 3. At this time, the coil 23 can
receive wireless electrical energy and charge the power
supply to be charged 5 through the rectification part 3. In this
way, both wired charge function and wireless charge func-
tion can be effectively realized by proper changes for the
shape of the cable body 2 and the circuit connection state
only, without an additional wireless receiving coil. The
present disclosure makes full use of the limited space of a
mobile terminal and thus makes the charge of the mobile
terminal more flexible and convenient.

It should be noted that 1n the embodiment of the present
disclosure, the cable body 2 of the telescopic transmission
cable device 1 may consist of several wires 1nsulated from
cach other. These wires can be used to transmit electrical
energy and can be used to transmit data, specifically depend-
ing on a transmission protocol between devices. For
example, the cable body 2 can be designed to have a
Universal Serial Bus (USB) data transmission function. At
this time, 1t 1s only needed to enclose four mutually insulated
wires 1n an 1insulated layer according to the regulations 1n the
USB communication protocol, wherein two wires are used
to transmit data while the other two wires are used to
transmit electrical energy. However, diflerent from a tradi-
tional USB data line, the cable body 2 in the embodiment of
the present disclosure has no signal shielding layer arranged
outside the wires. That 1s to say, the cable body 2 1tself may
be a USB line without a shielding layer. In this way, external
radio signals can be sensed by the wires, so that the cable
body 2 can receive wireless electrical energy when coiled
into the coil 23.

In the above embodiment, when the external connection
end 22 of the cable body 2 i1s connected to the external
device 6, two wires of the cable body 2 that are used to
transmit electrical energy are respectively connected to the
positive and negative electrodes of the power supply of the
external device 6 and the positive and negative electrodes of
the power supply to be charged 5 correspondingly. When the
cable body 2 1s coiled up 1nto a coil 23 to recerve wireless
clectrical energy, at least one wire in all the wires of the
cable body 2 1s mntended to be connected at two ends to the
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input ends 31, 32 of the rectification part 3 respectively.
When there 1s only one wire connected at two ends to the
iput ends 31, 32 of the rectification part 3 respectively, 1t
can be considered that the coil 23 consists of only one wire.
When there are more wires connected at two ends to the
iput ends 31, 32 of the rectification part 3 respectively, 1t
can be considered that these wires are connected in parallel,
which are coiled up mto a coil 23 to receive wireless
clectrical energy.

It 1s clear from the above description that the built-in end
21 of the cable body 2 can be connected to the power supply
to be charged 5 or can be connected to the rectification part
3, specifically depending on the applied charge method. The
power supply to be charged 5 and the rectification part 3 can
be connected or disconnected, depending on which charge
method 1s applied. Optionally, the selection and switch of
the above circuit connection can be implemented by a gating
device or a controllable switch device having a circuit
switch function, such as a multi-way switch, a single-pole
double-throw switch or the like.

For example, as shown in FIG. 2A and FIG. 2B, in one
embodiment of the present disclosure, the telescopic trans-
mission cable device 1 further includes a gating device 7 and
a controllable switch device 8, which can be cooperated to
use so as to control the charge method for the power supply
to be charged S. The gating device 7 includes a connection
end and two optional ends, so that the connection end 1is
connected to one of the two optional ends, wherein the
connection end 1s connected to the built-in end 21, and the
two optional ends are respectively connected to the power
supply to be charged 5 and one mput end 31 of the
rectification part 3. The controllable switch device 8 1s
disposed between the rectification part 3 and the power
supply to be charged 5, so as to control the connection or
disconnection between the rectification part 3 and the power
supply to be charged 5.

That 1s to say, the built-in end 21 of the cable body can be
optionally connected to the power supply to be charged 5 or
one mput end 31 of the rectification part 3 through the gating
device 7. When the gating device 7 enables the built-in end
21 to be connected to the power supply to be charged 5, the
controllable switch device 8 makes the positive and negative
clectrodes of the power supply to be charged 5 disconnect to
two output ends 33, 34 of the rectification part 3 respec-
tively. The cable body 2 can extend out by an external force,
so that the external connection end 22 1s connected to the
external device 6. When the gating device 7 enables the
built-in end 21 to be connected to one input end 31 of the
rectification part 3, the controllable switch device 8 makes
the positive and negative electrodes of the power supply to
be charged 5 connect to two output ends of the rectification
part 3 respectively. The cable body 2 1s coiled up 1nto a coil
23 so that the external connection end 22 1s connected to
another input end 32 of the rectification part 3. In this way,
a user can change the circuit connection relationship of the
cable body 2 and the shape of the cable body 2 through the
gating device 7 and the controllable switch device 8, so as
to enable the telescopic transmission cable device 1 to
implement wired charge or wireless charge.

Specifically, the rectification part 3 has a circuit structure
or device which converts the alternating current recerved by
the coil 23 into direct current to output. Optionally, the
rectification part 3 can be realized by a full-bridge rectifier
circuit or a half-bridge rectifier circuit. The coil 23 and the
rectification part 3 not only can receive external wireless
clectrical energy 1n an electro-magnetic induction manner,
but also can recerve external electrical energy 1n a magnetic
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resonance manner. various specific circuit structures with
clectro-magnetic induction or magnetic resonance are
known for those skilled in the art and are not described
herein.

It can be understood that the size of the coil 23 formed by
the cable body 2 not only aflects the recerving efliciency of
wireless electrical energy but also 1s restricted by the size
requirement of the mobile terminal containing this coil 23.
Theretfore, the biggest diameter of the coil 23 should be
designed 1n consideration with the two factors above, pret-
erably between 4 cm and 8 cm.

Although the built-in end 21 can be connected to the
power supply to be charged 5 or the rectification part 3
through the gating device 7 1n the above embodiment, the
present disclosure 1s not limited to this. In other embodi-
ments of the present disclosure, the gating device 7 may
include a third optional end, so that the connection end of the
gating device 7 can be connected to one of the three optional
ends. The third optional end 1s grounded or suspended 1n
midair. As such, when the connection end of the gating
device 7 1s connected to the third optional end, that is,
grounded or suspended in midair, the device stops charging
the power supply to be charged 5.

Specifically, the cable body 2 can be extended by an
external force exerted by a user, and the coiling up 1nto a coil
23 can be implemented by the elasticity of the cable body 2.
However, the present disclosure 1s not limited to the above.
In other embodiments of the present disclosure, the tele-
scopic transmission cable device 1 may further include a
drive unmit connected to the cable body 2. When the built-in
end 21 of the cable body 2 1s connected to the power supply
to be charged 5, the drive umt drives the cable body 2 to
extend. When the built-in end 21 1s connected to one 1nput
end 31 of the rectification part 3, the drive unit drives the
cable body 3 to coil up mto a coil 23, thereby enabling a
quick deformation of the cable body 2.

Preferably, the telescopic transmission cable device 1 may
turther include a locating unit disposed 1n the coil 23 formed
by the cable body 2. When the cable body 2 1s coiled up 1nto
a coil 23, the locating unit fixes the cable body.

Correspondingly, the embodiments of the present disclo-
sure also provide a mobile terminal, which 1s provided with
any one of the telescopic transmission cable devices
described above and thus can implement corresponding
beneficial technical effects. The previous part has given a
detailed description and no further description i1s needed
herein.

Although for the purpose of example, preferred embodi-
ments of the present disclosure have been disclosed, those
skilled 1n the art should understand that various improve-
ments, additions and substitutions are possible. Therefore,
the scope of the present disclosure shall not be limited to the
above embodiments.

The 1nvention claimed 1s:

1. A telescopic transmission cable device, comprising: a
cable body and a rectification part, wherein the cable body
comprises at least two wires 1nsulated from each other, and
one end of the cable body 1s a built-in end while the other
end 1s an external connection end;

when the cable body 1s coiled up 1nto a coil, the external

connection end and the built-in end are respectively
connected to two mput ends of the rectification part,
and the two output ends of the rectification part are
respectively connected to a positive electrode and a
negative electrode of a power supply to be charged; and
when the cable body 1s 1n a linear shape, the external
connection end 1s connected to an external device, the
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two wires of the built-in end are respectively connected
to the positive electrode and the negative electrode of
the power supply to be charged, and the two output
ends of the rectification part are respectively discon-
nected to the positive electrode and the negative elec-
trode of the power supply to be charged.

2. The device according to claim 1, further comprising: a
gating device and a controllable switch device,

wherein the gating device comprises a connection end and

two optional ends, so that the connection end 1s con-
nected to one of the two optional ends,

wherein the connection end 1s connected to the built-in

end, and the two optional ends are respectively con-
nected to the power supply to be charged and one of the
two input ends of the rectification part; and,

wherein the controllable switch device 1s disposed

between the rectification part and the power supply to
be charged.

3. The device according to claim 2, wherein the gating
device further comprises a third optional end, so that the
connection end 1s connected to one of the three optional
ends; and wheremn the third optional end i1s grounded or
suspended 1n midair.

4. The device according to claim 1, wherein the cable
body 1s a Universal Serial Bus (USB) without a shielding
layer.

5. The device according to claim 1, wherein the rectifi-
cation part comprises a full-bridge rectifier circuit or a
half-bridge rectifier circuat.

6. The device according to claim 1, wherein the biggest
diameter of the coil 1s between 4 cm and 8 cm.

7. The device according to claim 1, further comprising a
drive unit, wherein the drive unit 1s connected to the cable
body.

8. The device according to claim 1, further comprising a
locating unit, wherein the locating unit 1s disposed 1n the coil
formed by the cable body.

9. A mobile terminal, provided with a telescopic trans-
mission cable device, wherein the telescopic transmission
cable device comprises: a cable body and a rectification part,

wherein the cable body comprises at least two wires

insulated from each other, and one end of the cable
body 1s a built-in end while the other end 1s an external
connection end;
when the cable body 1s coiled up 1nto a coil, the external
connection end and the built-in end are respectively
connected to two mput ends of the rectification part,
and the two output ends of the rectification part are
respectively connected to a positive electrode and a
negative electrode of a power supply to be charged; and

when the cable body 1s 1n a linear shape, the external
connection end 1s connected to an external device, the
two wires of the built-in end are respectively connected
to the positive electrode and the negative electrode of
the power supply to be charged, and the two output
ends of the rectification part are respectively discon-
nected to the positive electrode and the negative elec-
trode of the power supply to be charged.

10. The device according to claim 2, further comprising a
drive unit, wherein the drive unit 1s connected to the cable
body.

11. The device according to claim 3, further comprising a
drive unit, wherein the drive unit 1s connected to the cable

body.
12. The device according to claim 4, further comprising a
drive unit, wherein the drive unit 1s connected to the cable

body.
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13. The device according to claim 5, further comprising a
drive unit, wherein the drive unit 1s connected to the cable
body.

14. The device according to claim 6, further comprising a
drive unit, wherein the drive unit 1s connected to the cable
body.

15. The device according to claim 2, further comprising a
locating unit, wherein the locating unit 1s disposed 1n the coil
tformed by the cable body.

16. The device according to claim 3, further comprising a
locating unit, wherein the locating unit 1s disposed 1n the coil
formed by the cable body.

17. The device according to claim 4, further comprising a
locating unit, wherein the locating unit 1s disposed 1n the coil
formed by the cable body.

18. The device according to claim 5, further comprising a
locating unit, wherein the locating unit 1s disposed 1n the coil
formed by the cable body.

19. The device according to claim 6, further comprising a

10
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locating unit, wherein the locating unit 1s disposed 1n the coil 20

formed by the cable body.

G x e Gx o



	Front Page
	Drawings
	Specification
	Claims

